Abstract Background/objectives Chondroradionecrosis (CRN) of the larynx is a rare and grave complication of radiotherapy which can be fatal if not managed aggressively. A recent trend towards organ preservation protocols towards even advanced stage laryngeal malignancies and with further advances in terms of technology and safety radiation as external beam and intensity modulated varieties are preferred for certain stages of squamous cell carcinomas. Materials and methods We are reporting a series of 4 cases of CRN of the larynx treated in our hospital with 3 cases of stage III carcinoma glottis and one stage III carcinoma supraglottis with no nodal metastasis. One glottis cancer had 2 sittings of laser microlaryngeal excision earlier. All were in grade 4 CRN and one improved with medical line and HBO and the other 3 progressed and salvage laryngectomy and pectoralis major myocutaneous flap to cover the fistulous skin defect was grafted. Conclusion: Laryngeal CRN being a rare and intensely morbid complication of radiotherapy should be suspected and diagnosed at the earliest by endoscopic and imaging methods. Disease progression and chances of tumor recurrence should be followed up with PET CT and a call on salvage laryngectomy with repair of the anterior neck defects with non irradiated musculocutaneous flaps or vascularised tissue transfer should be promptly taken.
Introduction
Chondroradionecrosis (CRN) of the larynx is a rare and grave complication of radiotherapy which can be fatal if not managed aggressively.1 Laryngeal cancers have been treated radically with radiation for the past seven decades.1 A recent trend towards organ preservation protocols towards even advanced stage laryngeal malignancies and with further advances in terms of technology and safety radiation as external beam and intensity modulated varieties are preferred for certain stages of squamous cell carcinomas.1.
This modality of treatment has also bound complications like as laryngeal edema, skin damage, perichondritis and rarely cartilage necrosis.1.
CRN is a late complication of radical radiotherapy with minimal incidences ranging below 1 % and a higher incidence is expected in the era of concomitant chemoradiotherapy.2,3 As it's a rare complication and with proven fatality early detection with endoscopic and imaging with pathologic confirmation to rule out recurrence should be initiated.1.
Apart from radiation chondronecrosis can also be caused by recurrent perichondritis, long-or short-term intubations, infection, trauma, tracheotomy and the malignancy itself.1 Recent advances in radiation therapy like the conformal and the intensity modulated techniques managing SCC of the larynx have become safer and effective with minimal collateral damage and functionality with oncological control.1.
As a result complications rate dropped from 5 to 12 % to below 1 % over three decades. 1 The incidence of severe reactions following 50-60 Gy had decreased from 5 to 12 %, in the 1970s, to approximately 1 %, in the 1990s. 4 An hypoxic induced by reactive fibrosis and end-arteritis of blood vessels, as well as obliteration and fibrosis of the lymphatic system depending on tumor stage and radiation dose. 4 Congestion results due to increased permeability and decreased lymphatic drainage, which leads to increased hypoxia and chondronecrosis.4 So an early diagnosis of the CRN with debridement of the necrotic tissue and hyperbaric oxygen therapy may improve and save the functional larynx.4.
Materials and methods
We are reporting a series of 4 cases of CRN of the larynx treated in our hospital during the study period between jan 2009 to June 2013. All the 4 were males in the study with an average age of 60.75 years with 3 cases of stage III carcinoma glottis and one stage III carcinoma supraglottis with no neck nodes seen. One glottis cancer had 2 sittings of laser microlaryngeal excision earlier. All the 4 were seen in the department and as they were in the stages III, they were referred to radiation therapy. All the 3 cases of glottis cancers were treated with external beam RT of 70 grays and the other supraglottic case was also given external beam RT of 70 grays with cisplatin 100 mg/m2 body surface area. (table 1) .
All presented with pain at the irradiated site, hoarseness and stridor. Indirect laryngoscopy done revealed edematous cords with restricted mobility suggestive of submucosal recurrence, emergency tracheostomy was done in all the cases to relieve stridor. Routine blood and urine investigations, thyroid profile were done and no hypothyroidism was seen in all the 4 cases.
CT scan of the larynx and hypopharynx done showed diffuse irregular thickening of true and false cords on right side with extension across anterior comissure to opposite side, irregular soft tissue lesion was also seen infiltrating the pre epiglottic and paraglottic space suggestive of recurrence. (fig 1) . Direct laryngoscopy done under general anaesthesia confirmed the clinical and radiological features and biopsy was taken from suspicious areas to rule out recurrence, however it turned out to be negative. Among the 4 patients 2 obliged for 32 dives of hyper baric oxygen therapy (HBO). Symptomatic improvement was seen in one case and the other three has persistent pain at the site. PET CT was done in the 3 cases which suggested suspicious uptake at the specific areas. The patient (taken HBO) who had dramatic improvement was discharged with advice for tracheostomy care and follow up every 3 months with nutritional supplementation.
The other 3 cases has progression of laryngeal tenderness with the CRN not settling, the patients were planned for salvage laryngectomy as the laryngeal function was compromised. The functional compromise was explained to the patient attenders and an informed written consent was taken explaining them the possibility of negative histopathology post operatively. (fig 2) The salvage surgery which included narrow field laryngectomy, excision of involved skin in the neck and primary closure of neopharynx with pectoralis major myocutaneous flap repair for the skin defect. (fig 3) The post- operative period in all the 3 cases were uneventful with no evidence of any recurrent tumor. The laryngeal cartilage showed necrosis with inflammatory cell infiltration around it and diagnosis of CRN was confirmed. All the 3 were discharged with no further complication.
Discussion
Laryngeal CRN being a rare serious complication of radiotherapy are being reported more with the increased use of concomitant chemoradiotherapy. 2 CRN should be suspected when complaints of increased hoarseness, dryness, severe pain and edema, respiratory distress, fetor oris and fistula formation after radical radiotherapy of 70 grays and more.5 These features are similar to recurrent tumors which should be excluded my imaging.4,6,7 CRN of larynx usually complicates prognosis within the first year of radiotherapy but may occur more than 10 years also.8,9 Continuing smoking and tobacco, tumor recurrence, post-operative infection, trauma, and the radiation technique and dosage are all risk factors for CRN of larynx.1. Irradiation induced vasculitis narrowing and occluding the intravascular lumen and lymaphatics leads to an obliteration, atrophy and fibrosis of the laryngeal perichondrium.8 Factors such as initial integrity of the cartilage, underestimated initial tumor infiltration, previous surgical intervention, and infection, can promote CRN as the intact perichondrium can tolerate large doses of radiation.2,10. CRN being a late major complication typically occurs after a latent period of 3-4 months due to prolonged hypovascularity resulting in lowering of resistance and reparative capacity of the irradiated tissue.11 As the incidence range from 1 to 5 % laryngeal edema due to radiation may mask the initial stages of CRN.1 The edema is proportional to the radiation dosage, field, volume of tissue radiated, addition of neck dissection and size and extent of the original lesion and seen in 13.7 % of patients who receive a dose less than 70 Gy but rises to 46.2 % with doses of 70 Gy or more.1.
CRN leads to defective and unstable cartilaginous framework which alters the airway size, mobility and structure.1 Arytenoid cartilages is affected earlier with partially fixing the crico-arytenoid joint.1 Hoarseness and stridor progresses as due to vocal cord fixation increases and often aspiration is encountered.1 Initial dysphagia to liquids which progresses to solids as the accessory laryngeal muscle activity are impaired due to fibrosis, impairing the normal laryngeal elevation needed for swallowing while opening up an unprotected airway.1.
CRN manifests within the first 3 months after radiotherapy but reports of a delay of 25, 44 and even 50 years are seen in literature.10,12 Functional compromise as aspiration and recurrent pneumonia warrants surgical removal of the larynx.2 The typical patient with CRN larynx initially develops symptoms of hoarseness and stridor and the incidence is directly related to quantity of radiation delivered and the severity of the subsequent reaction.1,5.
Chandler classified laryngeal CRN into 4 grades with minimal to moderate hoarseness and dryness seen in the initial 2 grades.13 As slight edema and telangiectasia were seen in these two grades symptomatic treatment with anti-GERD, humidification, nutritional, complete voice rest and strict smoking cessation with imaging to rule out recurrence were advised. 13 .
Severe hoarseness, dyspnea with moderate odynophagia and dysphagia were seen in Grade 3 and signs of severe impairment of vocal cord mobility or fixation of one cord, marked oedema, skin changes were present 13 Admission, symptomatic care, steroids, and antibiotics with emergency tracheostomy if needed marks the protocol.13 Grade 4 marks emergency with severe respiratory distress, odynophagia, weight loss and dehydration with fistula formation, fetor oris, fixation of skin to larynx, airway obstruction and fever.13 Emergency securing the airway with tracheostomy with all the above supportive measures and laryngectomy as the emergency settles should be done here. 13 .
Although CRN is diagnosed clinically, both CT and MRI are not confirmatory in distinguishing between radio-necrosis and recurrent tumour.2,12 Contrast enhanced Computerised tomography (CECT) of the larynx is nonspecific and indistinguishable from that of tumor recurrence.14 CRN, features as sloughing of the arytenoid cartilage, fragmentation and collapse of the thyroid cartilage or the presence of gas bubbles around the cartilage in only half of the cases.7,14 Mixed features of enhanced and non-enhanced lesions at both the epiglottis and thyroid cartilage levels can be mistaken for tumor recurrence.9 Direct laryngoscopy and biopsy of these submucosal recurrent lesions may yield negative results with ambiguity seen on CECT larynx.9 Recurrence may lead onto CRN where diagnosis is extremely difficult.9.
Early radiation changes, CRN and tumor recurrence can be differentially imaged by Fludeoxyglucose-Positron emission tomography-(FDG-PET CT).9 It can predict recurrence 3 months postradiation, and can distinguish CRN and recurrence in the irradiated larynx but a laryngoscopic biopsy is Fig. 3 Pectoralis major myocutaneous flap covering the skin defect after primary pharyngeal closure needed to prove it.4,15 As many submucosal biopsies are negative despite PET positivity deeper multiple smaller punches are advised.4,7 Its better to do PET-CT in grade III/ IV looking for recurrence and followed by biopsy in PETpositive patients.6 Also the patients may be followed up with PET CT if the biopsies are negative and a decreased uptake may favour CRN.15 Also the resolution of PET-CT is 6 mm with the microscopc deposits being missed and the larger one masked by saliva.2.
McGuirt et al. reported 80 % accuracy of differentiating the tumor recurrence from CRN using PET-CT. 6 Hyperbaric oxygen therapy (HBO) used to treat radiation necrosis of the head and neck helps to repair vascular beds within the irradiated tissue, enhancing neovascularization and wound healing.8,17-19 Filntisis et al., retrospectively evaluated 18 patients; 13 (72 %) showed functional and symptomatic improvement, 4 failed to respond to treatment, and 1 developed recurrence.8 In the study 2 had grade 3 and 16 cases were of grade 4 CRN treated with HBO showed major improvement and none of them required total laryngectomy.8.
HBO can eliminate laryngectomies and even enable tracheostomies to be decannulated but a large randomized controlled studies of HBO in the treatment of CRN is not possible due to rarity of the condition. Total laryngectomy is preferred in progressive CRN, nonfunctional larynx, and a high suspicion of tumor recurrence.1 Medical management including HBO in progressive CRN is only symptomatic and surgical treatment is needed in grade 3 and grade 4 cases.8 Pathological process is not well defined as to how the aseptic necroses start and what limits the necrosis and so surgical margins differ from the routine cases of salvage laryngectomies.8 Under anaesthesia laryngeal endosopic biopsy with frozen section should be done to confirm the diagnosis.8.
Cukurova et al., described debridement of the necrotic tissues at the first sitting with fragments of the affected cartilages being removed to promote healing.13 Salvage laryngectomy can be deferred by removing necrotic cartilage and allowing secondary wound healing.13 They advised salvage surgery if the CRN progresses at a second stage with a pectoralis major myocutaneous flap (PMMC) from a nonradiated site used for closing the fistula. 13 The PMMC flap supplied by thoraco-acromial artery, with additional circulation provided by the lateral thoracic artery is an accepted workhorse in head and neck cancer reconstructions.21.
Conclusion
Laryngeal CRN being a rare and intensely morbid complication of radiotherapy should be suspected and diagnosed at the earliest by endoscopic and imaging methods. As pathological confirmation is needed for tumor recurrence an early debridement, HBO and aggressive medical line may help save the functional larynx.
Disease progression and chances of tumor recurrence should be followed up with PET CT and a call on salvage laryngectomy with repair of the anterior neck defects with non irradiated musculocutaneous flaps or vascularised tissue transfer should be promptly taken.
